The influence of ACTH and corticosterone on [3H]GABA receptor binding in rat brain.
Bilateral adrenalectomy (ADX) induces a significant, regionally selective, increase in GABA, but not cholinergic muscarinic or alpha1-adrenergic, receptor binding in rat brain. The increase in GABA receptor binding in the midbrain occurs within 72 h of surgery, whereas that found in the corpus striatum becomes evident between 1 and 2 weeks later. These ADX-induced receptor changes are counteracted by the administration of corticosterone, a reversal which can occur within 24 h following a single administration of steroid. Unlike ADX, hypophysectomy causes a significant reduction in [3H]GABA receptor binding in these two brain areas, an action that is not reversed by corticosterone treatment. Furthermore, systemic administration of either ACTH1-39 or ACTH4-10 in unoperated animals causes an increase in midbrain and striatal GABA receptor binding similar to that observed in ADX animals. The increase in [3H]GABA binding observed after ACTH administration appears to be due to the appearance of low affinity, high capacity binding sites not observed in untreated animals. ADX had no effect on high affinity of GABA uptake, glutamic acid decarboxylase or GABA content in the brain regions where receptor modifications were noted. These findings indicate that GABA receptor binding in rat brain can be modified by changes in the circulating levels of ACTH.